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BACKGROUND OF THE INVENTION 

1, Tor^Vinieal F ^^T^ thP Invention 

The present invention generally relates to a device 
. and a method for treatment of ^ 
more specifically, for treatment of dilatation of the 
mitral annulus. 

2. rx^ar.yjptj r^n nf the Prior Art 

Mitral insufficiency can result from several causes, 
such as ischemic disease, degenerative disease of the 
mitral apparatus, rheumatic fever, endocarditis, 
congenital heart disease and cardiomyopathy. The four 
major structural components of the mitral valve are the 
annulus, the two leaflets, the chordae and the papillary 
muscles. Any one or all of these in different 
combinations may be injured and create insufficiency. 
Annular dilatation is a major component in the pathology 
of mitral insufficiency regardless of cause. Moreover, 
many patients have a mitral insufficiency primarily or 
only due to posterior annular dilatation, since the 



•«r leaflet does not dilatate because 
annulus of the anterior leafle 

. . the fibrous skeleton of the base of the 
it is anchored to the fiJorou 

heart. 

studies of th. natural history of mitral 
insufficiency Have found t^t totally asy^pto^txc 
patients «ith -vere mitral insufficiency usually 
progress to severe disability within five years. At 
present the treat^nt consists of either .itral valve 

H« or repair, both methods requiring open heart 
replacements or repaii, 

« nerformed vrith either 
-surgery. Replacement- can be Per£prme_ _ _ 

mechanical or biological valves. 

The mechanical valve carries the risk of 

thron^oenO^olism and retires anticoagulation, with all 
.ts potential hazards, whereas biological prostheses 
.uffer from limited durability- Another hazard with 
replacement is the risk of endocarditis. These risks and 
,,,er valve, related co^lications are greatly diminished 

with valve repair- 

Mitral valve repair is theoretically possible if an 

, essentially normal anterior leaflet is present. The basic 
four techniques of repair include the use of an 
annuloplasty ring, ^adrangular seg^ntal resection of 
diseased posterior leaflet, shortening of elongated 
Chordae, and transposition of posterior leaflet chordae 

5 to the anterior leaflet. 



^uloplasty rings .re needed .o achieve . durable 
.educX of the ann.Xar dilatation. .XX the co«^n rings 
.re sut^axong the posterior .itraX XeafXet adjacent 

X ^ n =ii-r-iiim The Duran ring 

to the mitraN«>uXus in the Xeft atrium. 

encircXee the vXe con^leteXy, whereas the others are 
open towards the a\ior XeafXet. The ring can either be 
rigid. Xi-ca the origi\carpentier ring, or fXaKihXe hut 
non-exastic. liKe the DurXring or the Cosgrove-Zdvards 

ring. 

Efi-ective treatment of nitrai inauff loiency 

currently requires open-heart surgery, by the use of 

, aortic cross -clamping and 

total cardiopulmonary by-pass, aortic c 

cardioplegic cardiac arrest. 

TO certain groups of S«6ie»*. this is particular 
Hazardous. Elderly patients, patients with a poor left 

T j<=oaaa severe calcification 
ventricular function, renal disease. 

of the aorta, previous cardiac surgery or other 

concomitant diseases, would in particular most lilcely 

benefit from a less invasive approach, even if repair is 

not cou^lete. The currant trend towards less invasive 

coronary artery surgery, without cardiopuXmonary by-pass. 

as weXX as PTCA wiXX aXso call for a development of a 

less invasive method for repair of the often concomitant 

mitral insuf Eiciency . 



SUMMARY OP THE INVEHTION 

,3 .o pr.v.ae a device a ^e.hoa trea.^nt of ^ 

^ ^ ^v,. n«sd £or cardiopulmonary 
^^ral insufficiency without the need 

S ..-pass and Without opening of the chest and heart. 

. second object of the invention is to provide 

.eduction Of the mitral annuius usins cnXy catheter .ased 

technology . 

according- to the present invention, a device 

,0 . .or, treatment..cf„mitr_alis_ insufficiency comprises an 

elongate' hody having such dimensions as to .e inserta^le 
i„.o the coronary sinus ahd having two states, in a first 
state of Which the Elongate body has a shape that iS 
adaptable to the shape of the coronary sinus, and to the 
second state of which the elongate body is transferable 
from the said first state assuming a reduced radius of 
curvature, whereby the radius of curvature of the 
coronary sinus is reduced as well as the circumference of 
.he mitral valve annulus, when the elongate body is 
ao positioned in the coronary sinus. More precisely, the 
elongate body comprises a distal stent section, a 
proximal stent section and control wires for reducing the 

v,.tween the distal and proximal stent sections, 
distance between tiic ^-^ 

■A^^ {=a-c the transfer of the 
Thus, means are provided for the 

. >,odv to the second state by shortening it from a 
25 elongate body to cne 



...t-^-re to a smaller radius of 
larger radius of curvature to a 

curvature . 

• ^ -iT. a course extending 
„eans fo. guiding said firet wxre ir> 

.„o .h. dis.al and p^.i™al et.n. .ectxons, 

„.en Che distance there.a«.en is at a .a.in>u.. a.«i 
extending at least tHxae ti»es .et«een the distaX and 

.tent sections. «.en tUe dista^ca therebetween 

is at a minitnUTU. 

To ac^cPmlish Changes in the cou.se, the guiding ^ 

■ . = flvat avelet fixed to one of 
means preferably comprises a first eyel 

the distal and proximal stent sections, a second eyelet 
fixed to the other of the distal and proximal stent 
sections, and a third eyelet, positioned between the 
distal and proximal stent sections, said first wire 

^, proximal stent and extending therefrom via the 

is fixed. By this structure the maximum distance between 
^he two stent sections will be about 1.5 times the 
minium distance between the two stent sections. 

, ^v,^a^^ed bv extending the 
A larger quotient may be obtained 

t-He first eyelet at least once more via 
first wire from the first eyej. 

, ^ ^ -F-irst evelet before finally 

5 the third eyelet and the first eyej. 



fixed. 

in orde. to reduce the distance betev,ee„ the dl.tal 
.tent section and the proxir^X stent section, said £i.st 
eyelet is preferably fixed to the distal stent section 
and said control wires co^rise a second wire extending 
through the third eyelet and as a double wire proxi»ally 
.herefrom out o£ the coronary sinus and out ot the hu.an 
body, as an altemative-to -this second- wire,, a single - 
Wire «y be used having an end releasably fixed to the 
third eyelet and extending as a single wire proxin,aUy 
.herefrom out of the coronary sinus and out of the hu,nan 
body. However, to be able to also Increase the distance 
between the distal stent section and the proxi,nal stent 
section, said control wires may comprise a third wire 
extending through the third eyelet ^d as a double wire 
distally to and through the first eyelet and then as a 

• .11^ i-herefrom out of the coronary 
double wire proximally thererrom u 

sinus and out of the human body. 

Alternatively, the distance between the distal stent 
section and the proximal stent section may be reduced by 
fixing the first eyelet to the proximal stent section. 
Then, said control wires should comprise a second wire 
. extending through the third eyelet and as a double wire 



V. first eyelet and tHen as a 
distally to and through the first ey 

aou..e «ire pro^Wly there.ro. out o. the coronary 

rJistal stent section 
increase the distance bet«een the distal 

.1^1 stent section in this case, the control 
and th.e proximal scent 

„ires shonld Cn^rise a third wire extending through the 

eyelet and as a douhle wire pro:a™ally therefro. 
.„t ot the coronary sinus and out of the hu,«n body. 

Xt should he noted that when the proKi,«l and distal 
-.tent sections have- heen -fixed relative to . the . coronary 
Sinus and the distance between the. thererafter has been 
JV^ adjusted to a desired value, the second and the 
third wires in both the described alternatives be 
Withdrawn fro. the coronary sinus by pulling one of their 
..as positioned outside of the coronary sinus and outside 

of the tiuman body. 

in preferred embodiments of the device, a cover 
encloses the wires in their courses between the distal 
and proximal stent sections so as to eliminate the risK 

■n -irilure the coronary sinus by cutting 
) that the wires will injure tne 

Into its internal surfaces. 

The cover ..^y comprise one or more plastic sheaths 
and may also comprise one or n»re helical wires. 

in an alternative embodiment, the device for 
S treatment of mitral annulus dilatation comprises an 



^ 4«r,« as to be insertable 
elongate ^ody Having .u* di.«..ions as 

.n.o ..e .o..na. -n.. an. .avin. 3.a.e. a 

„.i=. elongate .od. .a. a ..ape ..at adap.^l 

-ir,,-.^ and to the second ot 
to the shape of the coronary sxnus, and 

. -Koriv is transferable from said first 
which the elongate body xs trans 

e.a.e as.^ng a .educed .adl.. o. cu^aeu.e. w.e.e^ -e 
..dius of ou^a.u.e o* corona^ .inus is reduced a. 

4= +.v,^ m-tf-ral valve annulus, 
well as the circumference of the mxtral 

„..n the elongate hody is positioned in the coronary 

iinus, said .longate-body- co^rising at lea_st. one stent _ 

.action at a distance fro. each end of the elongate .ody, 
..id stent section providing a reduction of its length 
„hen expanded in situ in the coronal sinus, whereby the 
elongate hody is shortened and bent to a s,naller radius 

15 of curvature. 

preferably, the elongate body of this embodiment 
comprises a proximal stent section, a distal stent 
section and a central stent section, the distal and 
proxi^l stent sections being expandable prior to the 

.0 central stent section. — ^ ^ 

.eduction of the distance between the proximal and distal 
3tent sections. Further, the proximal and distal stent 
sections should be expandable without substantial length 



^1 



reduction, 



,....on o. ..e co^na^ " '""'^"^ 

catheter^guided techniques . 

■r.^ drain blood from the myocardium 
5 The coronary veins dram da 

to .he right aerln™. The .^Uer vein. dr.i. hlcoa 
,..e=tiy into ehe aerial cavity, ana .he Xar.er vein. . 
.cccn^anv .he ^..r arteries ana run into the coronary 
3i„u. «hich euhstantiaXly encircles the n,itral orifice 

,o-.ana .annulus.. ,t_^._- the posterior atrioventricular 

groove, ivine in the .atty tissue hetween the left atrial 

^•r'AU^nv before draining mto 
wall and the ventricular myocardium, bef or 

^v,* at- -rial septum and the post- 
the right atrium between the atrial s p 

Eustachian sinus. 

in an aault. the course of the coronary sinus ,nay 
approach within S-15 ^ cf the medial attachment cf the 
posterior leaflet of the mitral valve. Preliminary 
measurements perfornvea at autopsies of aaults of^nor^l^ 
weight show similar results, with a distance of 
20 ^ at the medial attachment and ahout 10 mm at the 
lateral aspect of the posterior leaflet. The 
oircumference of the coronary sinus was «^ . ™n ^t 
its ostium (giving a sinus diameter of the septal aspect 
o. the posterior leaflet . ^ ^ 



. o€ the posterior leaflet ^ 
along the lateral aspect of the p ^^^^^^ 

... to a sinus diameter of -3^ ± 0^^™^ ' 
(corresponding to a smus, 

BRIEF DESCIIIPTION OF THE DRAWINGS 

■n y.^ better understood by the 
The invention will be better 

. ^referred embodiments referring 

following description of preferre 

to the appended drawings, in which 

PXG. 1 is a cross-sectional view of a part of a 

heart , 

^ - and 3~a.e schematic. vA««=- °? - t^-^^ 

e^odi^ent =f a device accordi.. to the present 

invention, 

PIOS 4-6 are schematic views illustrating an 

. v,^ch mav be used when positioning the device 
instrument, which may ce 

• xTTr^ 2 and 3 in the coronary sinus, 
shown m FIGS 2 ana j 

^ • T «r.i araed view of the first 
FIG. 7 is a partial, enlargea 

ettibodiment shown in FIG, 2. 

„as . and . are schetoa.ic views illustrating the 

4= cTr-c c> and 3 in the coronary 
positioning of the device of FIGS 2 and 



sinus. 



„3S 10 and 11 are sche^tic views illustrating the 
positioning =f a second sni>odi™ent of the device 
according to the present invention in the coronary sinus. 



to th. present invention iu the =orou.ry sinu.. 

„0 14 iXXustratee . ^ourt. e^odi,nent of the .evice 
according to the present invention. 

PXO. IS ie a sohen^tic view illustrating a preferred 
operation of the fourth embodiment. 

FIG. IS is a schematic view illustrating the 
operation of, a fifth en^odiment of the device according 

"to the present invention- - - - 

FXQ. 17 illustrates a sixth etr^odiment of the device 

according to the present invention. 

^ f=n-rt-Ker modification of the 
PIS. 18 illustrates a Eurtner rooox 

eiiibodiments of FIGS 14-17. 

PISS 19 and 20 illustrate a seventh embodiment of 
the device according to the present invention. 

'"Iescription of the preferred embodiments 

F13 1 is a cross-sectional vie» through the heart 
of the posterior atrioventricular groove 1, «hich is 
billed With fatty tissue. It shows the posterior leaflet 
2 of the mitral valve and the adjoining parts 3, 4 of the 
atrial .^ocardium and the ventricular myocardium. The 
ooronary sinus 5 is shown close to the mitral annulus . 
5 and behind the attachment 7 of the posterior leaflet 2. 



=narv sinu. 5 substantially e.=ir=les the 
Since the coronary sxnu ..^rvature 
_ulu. . ^eauctlon o. the »..U3 o. cu^ 

.... coronary sinus S also »ill - ^ 

aia.«ter an. circumference reduction o. the «itral 

; annul us 6. -k^j^ a 

FIG 2 comprises an elongate body 8 
The device o£ FIG- ^ c 

...e o. .en^ry ...aX, e... .itinol, o. otUe. si.ila. 
...erial wUicH .a. a .e.ory o. an c.i.inal ..ape 

. . PIG 3 and can be ten^porary forced into 
illuBtrated xn FIG. 3, ana 

^ • TTTr 2 This elongate body 

0 another shape, illustrai- 

two or THore meinory metal strings 9 of 
8 comprises one, two or 

fit together and be able 
helical or other shape, so as to f xt tog 

a described below, Along the 
of permitting the movements descr 

V, 8 several hooks 10 are fastened so as to 
elongate body 8 seveirax 

^^^n, These hooks 10 are covered 
15 extend radially out therefrom- These ^ 

by a cover sheath 11 in FIG. 2. 

>,^Hx, a is forced into a stretched or 
The elongate body 8 is rott, 

extended state by :nean= o. a etahili.in. in.tru^nt 1. 
Shown in 4. «>is instrument X. has two ar^ 13 at a 

,0 distal end 14 of a rod IS and a loc.in. n,eans IS at a 

p„.l^l end o. the rod 1.. The distance between the ends 

.be rod IS corresponds to the desired length of the 
elongate body a when bein. inserted into the coronary 



sinus 5 . 



..e a^s » a« .ree to .=ve between .he position 

. pTG 6 The locking means 16 has two 
IS, as shown m PIG. 6. ine 

^ • messed radially outwards 
locking knobs 17, which are press 

s.ahili.ing instrument 1= . then stretched between the 
ar.s 13 and the knobs 17, and finally locked in its 
stretched state on the stabilizing instrument la between 

V, n aes illustrated in FIG. 5. 
the arms 13 and the knobs 17 r as xiius _ 

^. ^ -wire which is relatively 

The rod 15 may be a metal wire wxx 

3tiff between the distal end 14 and the locking means 1. 

^ut still so bendable that it will follow the shape of 
.».e coronary sinus 5. .ro^imally of the locking^ r^ans 1. 
the metal wire o. the stabilizing instrument ^ is more 
pliable to be able to easily foUow the bends of the 



veins 



The above-described elongate body S is positioned in 
the coronary sinus 5 in the following way. 

^ introduction sheath (not shown) of synthetic 
^terial may be used to get access to the venous system. 
Having reached access to the venous system, a long 

, „f m«tal is advanced through the 
guiding wire (not shown) of metal is 

introduction sheath and via the venous system to the 
coronary sinus 5. This guiding wire is provided with X- 



=o that the position of the guiding 
ray distance markers so that tne e 

„i„ in the coronary sinus 5 ,-y be monitored. 

..e elongate body B is loCed onto the sta.iXi.ihS 

. -PTr 5 and introduced mto 
X. m aQ shown m FIG. =>. a""- 
instrument 12, as snow^i 

S the long cover sheath 11 o. synthetic r^terial . this 

aggregate is then pushed through the introduction sheath 
the venous system to the coronary sinus S riding on 

After exact positioning of the elongate 
the guiding wire. After exact f 

Wy 8 in the coronary sinus B, as illustrated in FI=. e 

,0 -where .he mitral-valve ,1. i. sho,n having a central gap 

.0. the cover sheath 11 is retracted exposing the 
elongate body 8 within the coronary sinus 5. This 
„.„<..ver allows the hooks 10 on the elongate Wy 8 to 
aig into the walls of the coronary sinus 5 and into the 

^ v.^^^r fl is Still locked on to the 
15 heart. The elongate body 8 xs stiJ-x 

stahili.ing instrument 12 such that the hooks 10 engage 
the walls of the coronary sinus S in the stretched or 

extended state of the elongate body 8. 

■ n-rr- s is Dushed Jorward on 
A catheter 21, shown xn PIG- S, is pus 

.0 the guiding wire and the rod 1. for releasing the 

elongate body 8 from the locking means 18 by pressing the 

J 15 This movement 

spring blades 18 towards the rod 15. Tn 

^1 T7 as well as the arms 13 from 

releases the knobs 17 as weix *w 

engagement with the elongate body 8 which contracts as 
,S illustrated in FIG. 9, thereby shortening the radius of 

- I 'J p .1 n - ***""•• 5- f"?»2^ • (-^t^^ 
^ ■ V \ n-. \ ^- v-c- » •:. ^Cl i & 7 f; H is '. ''5 - - " " 



..^..u.e c. ene cconar. sinus, . .es.X.. ..e .i«aX 
..Xv. annuxu. . s^i..^ -ina t.e pos«.io. part t.e..o£ 

-Fra 9 5 This movemeut 
forward (shown by arrows in FIO. 9) . 

^ • ..umf erence of the mitral valve annulus 6 
reduces the oxrcumf erence 

and thereby closes the central gap 20. 

pxa 7 iXlustrates a part of an arrange,nent of the 
„i«a 9 and the hooKs 10 along a peripheral part of the 
elongate body B. whereby the elongate body 8 will be 
asy^tricaixy contracted resulting in a bending thereof 

of- afe- least- some of . the . 

i,hen inter-coim-ectlng parts 22 of at lea 

hooks 10 are shortened to an original shape. 

^XGS 10 and 11 ^ illustrate an aXtemative eu*odiment 
of an elongate body a', which is a solid wire in the 
Shape of an open U-shaped ring that wilX engage the waXl 
of the coronary sinus 5 ^st adjacent to the ,nitral valve 
annulus S when inserted into the coronary sinus 5. The 
elongate body 8- consists of a :nemory ™etaX materiaX 
Which When reverting to its original shape will bend as 
illustrated in FX... XX. The return of the open ring 8' to 
„ its original shape ™ay be initiated in several ways, as 
is obvious to the man skilled in the art. 

The third enioditnent of the elongate body 8" , 
illustrated in PIGS 12 and 13, cornprises three stent 
sections 23-2. positioned at one end of th, elongate body 
5 8", at the naddle thereof and at the other end of the 



^- i„ These stent sections 23- 
elongate body 8", respectively. These 

.5 - positioned in the coronary sinus S as 
..Xustrated ^ conventional -ans, sue. that their 

_ „r,•r.r^^.cted bv wirss 26, 27, 
4!<vpci They are connected 
positions are fixea. j-xicy 

, „hich ™ay be «an.uvered .ro» outside the vein syste. such 
.hat the distances between the adjacent stent sections 
,3 and ... 2S are reduced. More specifically, these 
distances are .educed, asy^etrically. i.e. ™or. on the 
.ide of coronary sinus . ^st adjacent to the posterior 

i„a Thereby, the elongate 
0 - part of -the taitxal valve- annulu3 6 ThereDy, ... 

• bent as illustrated in FIG. 13. and presses 

body 8" IS bent, as ixj.ui*=.w 

u m-ii-iral valve annulus 6 

the coronary sinus S against the mitral va 

closing the gap 20. 

A fourth sniodi^ent of the device is shown in FW. 
,S 14 as comprising two stent sections, .-re precisely a 

proxi^l stent section 30 and a distal stent section 31- 
.he fourth en^odi^nt further con^rises a first eyelet 
3. which is fixed to a preferably prcxi,-! part of the 
.he distal stent section 31, a second eyelet 33 . which is 
.0 fixed to a preferably distal part of the pro.i-nal stent 
section 30, and a third eyelet 34, which is positioned 

■ 1 «r,ri distal Stent sections 30, 31- 
between the proximal and dxstax s 

.hese sections 30. 31 are joined by a wire 3S, one end of 
„^,,h is fi^ed to the the distal stent section 31- The 

• 35 mav be fixed to the distal stent section 31 at a 

2 5 Wire 3 b rnay j-j-^^v^ 



point up to tne 

. the wire 35 e^cteixds 

^.o» th. distal .tent s.ct.on 31 tb. 

. third eyelet 34 and then bade toward. 
, to and through the third eye 

to and through the first 
the distal stent section 31 to an 

T 4- -xo 1-Vie wire 35 tneu 
eyelet 32. Prom the first eyelet 32 

eyexv^v T«4- t:^ and then 

extends to and through .he second eyelet 

. .4 the other end of the wire 
finally to the third eyelet 34, the 

0 - 35 bei.g fi^-d ^o-thi-s -third eyelet 3^ - - - 

.1. third eyelet 34 towards the proxxmal 
By moving the thira eyexe 

.■^.30 the distance between the proximal and . 
stent section 30, tne ti 

31 will be reduced. On the 
distal stent sections 30, 31 wiix 

•^r. 1-he third eyelet 34 towards the 
contrary, by moving the tnira y 

,S distal stent section 31. the distance between the 

pro^ci,^! and distal stent sections »ay he increased. 

,Hil require some means pushing 
However, such increase will requi 

■:n a distal direction away 
the distal stent section 31 m a dis 

, , stent section 30 or pulling the 
from the proximal stem: 

.0 ,ro.i^l stent section in a pro.i^X direction a»ay .ro. 
the distal stent section 31. 

.he distance -between the proximal and distal stent 
.ections 30, 31 Will -ach a ™axi.u. when the third 
.,elet 3. is positioned close to the distal stent section 



p„....on.d Close to .He pxcxi^al .ectic. 30. 

i^t 34 may be moved towards the 
The third eyelet 34 may « 

^■F a sinale wire 36, 
p.o.i».l s«« section 30 by ^eans of a 9 

^ releasably fixed to the third eyelet 30 
which has an end releasao y 

..a e.te.d. proximaily there.rom through the proximal 
stent section 30 and furter proximaXXy out of the 

■ . through the vein system and out of the 
coronary sinus 5, tnrougn 

human body. 

- preferred e,*odiment. .chematically^llustrated 

in rro. IS. a second «i.e 3, extends through the third 
eyelet 3. and further extends as a double wire prci^aXly 

f.c™ the third eyelet 34. through the proximal stent 

=,<r,Ma s and then out of the 
section 30 and the coronary sinus 5 ana 

; hody. The third eyelet 34 «ill he moved proximally by 
sir«iltaneous pulling both ends of the second wire 37 
outside of the body. When the desired position of the 

- third eyelet 3. is reached, the second wire 37 ^y easily 
.e removed through the vein syste. by Polling only one of 

0 its ends outside the body. 

^ • wrr 15 a third wire 38 may be 
AS illustrated m PIG. 15, a cm 

extended through the third eyelet 34. Therefrom it 
extends as a double wire distally to and through the 
first eyelet 32 and then this double wire extends 

, . fhs first eyelet 32 (or a further eyelet 
25 proximally from the first eye 

, .. .„., ,.....«=-.^..,..».-..~"-''-™a«'-"»<"""-'"'-''"""-"- " """" 



J- «!tent) through 

.i.ed to the proximal end of the d.^taX 

^H«n 30 and finally the double wxre 
the proximal stent section 30 an 

. XIV through the coronary .inus 5 and 
38 extends proxxmally throug ^ ^his third 

...ov, a ^e„en. of t.. P-xi-X and distal stent 
.ect.on. 30. 3. a«.v .ro. .a=. ct.e.. Bv ..an. - - 
..cona «... 3. and t.e t...d «.,e 33 t.. Position 
.hird ayexet 3. ^^^-"^ .ep.atedly until a 

■ Gained - The thir<i ,v;ire 38 may be 

0 ■ - desired position is attained. 

t-"h^ second wire 37. 
removed in the same manner as the seco 

Obviously, the position the third eyelet 34 ™ay 
used to control the distance ^et„een the proximal and 
distal stent sections 30, 31. and this distance controls 
.5 the radius o^ curvature of the device and thus also the 
radius of curvature of the coronary sinus 5. 

4- hhe device illustrated m 
The furter embodiment of the device 

.X3.16 corresponds to the e„^dir»ent illustrated in FIG. 
X5 except that the first eyelet 32 is fixed to the 
,0 proximal stent section 30 and the second eyelet 33 is 

f..ed to the distal stent section 31. Therefore, a fourth 
„,re 3. has the sa^s extension as the third wire 33 in 
PXO IS but has the function of the second wire 37 xn 
.X.. XS. . fifth «ire « has the sa«e ..tension as the 



. • .7 in FIG. 15 but has the function of the 
second wire 37 xn ux^- 

third wire 38 of FIG. 15. 

The c^otient between the ^.imu. distance and the 

. . distance between the proximal stent section 30 

minimum distance i^^cu 

, ais«l 3«nt .ection 31 in .lOS 1. ana X. i. 

. ...ut X.S. . *.o.ient of a.cuC ..5 would po.sibl. by 

. ■ 3S extend once more via the third eyelet 
letting the wire 35 extend u 

3. and. the ^ir.t eyelet 32 <or another eyelet fixed at 
3u.etanti,lly the sa^e position as the fir.t eyelet) 
. ..e..ore -elnally extending vi.. th, eecond eyelet 33 haCc to 

is fixed, as shown in PIS- I'' • 

According to «G. 18. the wires 35-40 extending 
hetween the proxi^l stent section 30 and the distal 
stent section 31 are confined in a plastic sheath or a 
plastic wire spiral 41 which will cover and protect the 
Wires 35-40. By enclosing the wires 35-40, the sheath or 
.plral 41 will also prohibit them fro. cutting through 
the wall of the coronary sinus 5 . Alternatively, more 
,0 than one sheath or spiral 41 ..ay be used, all of which 
.hould be compressible lengthwise so as to allow the 
.eduction of the distance between the proximal and distal 

Stent sections 30, 31. 

The en^odiments illustrated in PIQS 15-18 may be 
introduced by conventional means into the coronary sinus 



^^„c,ted to a desired position, 

■an •F-iTSt is adjUStea utJ <=>■ 
section 31 tirsu. x=. j ^ ^Vi*» 

^ fo engage the walls of the 

«^r, it is expanded so as to engage 
whereupon it is e^F ^ t 

..e po.it.on o. ..e proximal s.ent se=U=n 30 a..u.t.a 
.onsiae^in. t.. re^i.^a .eductio. of tUe distance 
.e.»een t.e t.. p.o..^l a.a a...a. .ee.t sections 30. 
3X T....afte. t.e p«xi^. .ten. .e=.ion 30 is expana^a 

- .uch that .. is fi.ea relative the c,.ana.y_ sinu. 5 , 

Pinally, the aietance between the proximal a.a aietal 
. .tent sections 30, 3. is reducea u.ins =ne of the vi.e. 
3, ana 39. Tt the distance reduction ie found too 
extensive, the distance between the stent sections 30 and 
31 «ay be increased by pulling one of the wires 3 8 and 
40 ;^ter achieving a perfect position, the used wires 
3,-40 may be re.«=vad by pulling in one of the double 

ends- - 

Xt Should be notea that instead of eyelets havihg a 

, Single opening, eyelets having ^iltiple openings could be 

V. o-F the wires extends through an 

used such that each one of the wire 

opening of its own. 

still one further eni-odiment of the device according 
.o the present invention is illustrated in .XOS 1. and 
. .0. Her., the device comprises an elongate body having 



....e scent s.c..on., ..e p^cxi^a. ..e.e .ece.o. 30 and 

. K ^« A central stent section 42 is such as to 
described above. A centra 

reduce its length when e:cpanded radially. 

«hen this device is positioned in the coronary sinus 
S. the proxi«al and distal sections 30, 31 are first 

^ . oTr 19 and then the central 
e^anded, as illustrated in PIG. 19. an 

stent section 42 is expanded. As a conse<iuence of its 
:;S length reduction »hen expanded, the central stent section 

-4 ^ 4. V, ^ rii stance -between the proximal a^^^ 

i n 42 will reduce the - cii stance 

^ on 31 and thus reduce the radius 

'4 distal stent sections 3 0, 31 ana t 

'J • ,c c as illustrated in 

of curvature of the coronary sxnus 5, as :l11u 

FIG- 20, 

I concludingly, the present invention provides a 

S device placed in the coronary sinus 5 and designed to 

..auce the dilatation of the n>itral annulus. This device 
is at a distance from the attachment of the posterior 
leaflet that does not n«.ch exceed the distance at which 
present annuloplasty rings are placed by open surgery 
,0 techniques, and the coronary sinus is along its entire 
course large enough to hold such a device. The device 
could be positioned by catheter technique or any other 
adequate technique and offers a safer alternative to the 
current open surgery methods. The device could be 
25 designed or heparincoated so as to avoid thro^osis in 



thus reducing the i.eed 4or aspirin, 
the coronary sinus, thus rea 

ticlopadine or anticoagulant therapy. 

, ,t is to he understood that modifications o£ 
..o.e-descrihed device and ^thod can he .ade hy peop.e 

3.iXXed in the art without departing .ro. the spirit and 

scope of the invention- 



